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(54) Automatic adjusting apparatus for adjustable equipments 



(57) An automatic adjusting apparatus for co-ordi- 
nately adjusting the positioning of adjustable equipment 
of an automobile comprising afirst switching means (11) 
which may be manually operated to adjust the position- 
ing of a first item orfirst set of items of adjustable equip- 
ment, a first adjusting means (14) for adjusting the po- 
sitioning of thefirst item or first set of items, afirst control 
unit (13) to operate the first adjusting means (14) based 
upon the operation of the first switching means (11), a 
second switching means (15) which may be manually 
operated to adjust the positioning of a second item or 



second set of items of adjustable equipment, a second 
adjusting means (18) for adjusting the position of the 
second item or second set of items and a second control 
unit (17) to operate the second adjusting means (18) 
based upon the operation of the second switching 
means (15). Wherein the second control unit (17) co- 
ordinately operates the second adjusting means (18) in 
a manner dependent upon the adjusting operation of the 
first control unit (13) when the second switching means 
(15) is not manually operated within a predetermined 
period from when the first switching means (11) is man- 
ually operated. 
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Description 

FIELD OF THE INVENTION 

[0001] The present invention relates to an automatic 
adjusting apparatus. More particularly, the present in- 
vention relates to an automatic adjusting apparatus for 
adjusting the height, sliding position and/or orientation 
of items of equipment in an automobile. 

BACKGROUND 

[0002] It is a recent demand in the automobile industry 
to improve not only the fundamental and safety perform- 
ance of automobiles but also their convenience of use. 
As a result automatic adjusting apparatus have been 
provided for adjusting the positioning of the adjustable 
equipment around the driver (e.g. the driver's seat, in- 
side and outside rearview mirrors, the steering column). 
[0003] According to the apparatus described in 
JP2000-280863A, once the positions of the adjustable 
equipment are set by the driver, the equipment is auto- 
matically adjusted or controlled without manual opera- 
tion when the automobile recognises the driver, who has 
an electronically identified key. Furthermore, the equip- 
ment is automatically adjusted or controlled upon the 
driver entering or leaving the automobile so thatthe driv- 
er may get in or out the automobile more easily. 
[0004] The driver usually benefits from this automatic 
adjusting apparatus, but the driver may still, from time 
to time, need to manually adjust the positions of some 
of the adjustable equipment. However, when the driver 
manually adjusts the seat position the mirrors will also 
need to be manually adjusted so that the driver main- 
tains the best possible view in the mirrors. 

SUMMARY OF THE INVENTION 

[0005] In light of the foregoing the present invention 
provides an automatic adjusting apparatus for co-ordi- 
nately adjusting the positioning of adjustable equipment 
of an automobile, having the features set out in claim 1 . 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0006] The foregoing and additional features and 
characteristics of the present invention will become 
more apparent from the following detailed description 
when considered with reference to the accompanying 
drawings, wherein: 

Fig. 1 shows some of the adjustable equipment in 
a typical automobile, 

Fig. 2 is a block diagram of the electronic construc- 
tion of the automatic adjusting apparatus; 
Figs. 3a and 3b are flowcharts showing the opera- 
tion of the automatic adjusting apparatus as execut- 
ed by seat and mirror control units; 



Figs. 4a and 4b are flowcharts showing a coordinat- 
ed control as executed by the seat and mirror con- 
trol units at the step S5 in Fig 3b; and 
Fig. 5 is a flowchart showing a coordinated control 
5 as executed by the seat and mirror control units at 

the step S9 in Fig 3b. 

DETAILED DESCRIPTION 

10 [0007] Embodiments of the present invention will be 
explained with reference to illustrations of the drawing 
figures as follows. 

[0008] An automatic adjusting apparatus 10 adjusts 
the adjustable equipment of an automobile as shown in 
*s Fig 1 ., to improve convenience of use for the driver and 
passengers of the automobile. The adjustable equip- 
ment is, for example, the driver's seats, right and left 
outside mirrors M1 and M2 (outside mirrors), the inside 
rear view mirror M as well as the steering column and 
20 so on. The apparatus 10 performs the following two 
kinds of operation. Firstly, the eye position of the driver 
is presumed to be based upon on the driving position 
namely the sliding position of the seat S, the reclining 
angle of the seat back Sb, the height of the seat cushion 
25 Sc and the height of the headrest Sh as well as the di- 
rection of the inside rearview mirror M. The directions 
of the mirror faces of both outside mirrors M1 and M2 
are automatically and co-ordinately adjusted with the 
adjustment of the seat position in consideration of the 
30 presumed eye position. Secondly, the eye position of the 
driver is presumed to be based upon the direction of the 
mirror faces of both outside mirrors M1 and M2 in the 
up/down direction. The presumed eye position repre- 
sents a height of the headrest Sh, therefore the height 
35 of the headrest Sh is automatically and co-ordinately ad- 
justed with the adjustment of the direction of the mirror 
faces of both outside mirrors M1 and M2 in considera- 
tion of the presumed eye position. 
[0009] When the seat S is slid in the backward direc- 
40 Won. the eye position of the driver tends to be moved 
backward and downward in relation to the direction of 
faces of the outside mirrors M1 and M2. Therefore, in 
the above situation the respective directions of the faces 
of both of the outside mirrors M1 and M2 are automati- 
45 cally adjusted outwards and downwards to correspond 
to the new presumed eye position. 
[0010] Fig. 2 shows a block diagram of the electronic 
construction of the automatic adjusting apparatus 10. 
The apparatus 1 0 comprises a seat switching means (a 
50 first switch) 11 which may be manually operated to ad- 
just the seat S , a seat sensing means 1 2, a seat control 
unit (a first control unit) 13 and a seat adjusting means 
(a first adjuster) 1 4, for adjusting the overall positioning 
of the seats as well as a mirror switching means (asec- 
55 ond switch) 15 which may be manually operated to ad- 
just the direction of the mirror faces of the outside mir- 
rors M1 and M2, a mirror sensing means 16, a mirror 
control unit (a second control unit) 17 and a mirror ad- 
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justing means (a second adjuster) 18, for adjusting the 
direction of the mirror faces of the outside mirrors M1 
and M2. 

[0011] The driver sitting on the seat S suitably adjusts 
the seat S with the seat switching means 11 according 
to his/her own physique. The seat switching means 11 
includes a slide adjustment switch 1 1 a for adjusting the 
forwards/backwards position of the seat S, a reclining 
adjustment switch 11b for adjusting the reclining angle 
of the seat back Sb, a height (lift) adjustment switch 1 1 c 
for adjusting the height of the seat cushion Sc and a 
headrest adjustment switch for adjusting the height of 
the headrest Sh. The seat switching means 11 is con- 
nected to the seat control unit 13. The seat switching 
means 11 provides the seat control unit 13 with output 
signals from the four switches 11a. 11b, 11c and 1 1 d 
when the seat switching means 11 is operated. 
[001 2] The seat sensing means 1 2 detects the overall 
positioning of the seat S and includes a slide sensor 1 2a 
for detecting the forwards/backwards position of the 
seat S, a reclining angle sensor 12b for detecting the 
reclining angle of the seat back Sb, a height (lift) sensor 
1 2c for detecting the height of the seat cushion Sc and 
a headrest sensor 12d for detecting the height of the 
headrest Sh. The seat sensing means 12 is also con- 
nected to the seat control unit 13. The seat sensing 
means 12 provides the seat control unit 13 with output 
signals from each of the four sensors 12a, 12b, 12c and 
12d when the seat S is adjusted. 
[0013] The seat control unit 13 comprises a conven- 
tional CPU (not shown), EEPROM (not shown), various 
memories (not shown) as well as software to control the 
automatic adjustment. The original or starting position- 
ing that is necessary for adjusting the seat S is memo- 
rized in the EEPROM. The software in the unit 1 3 carries 
out an operation to always recognize the overall posi- 
tioning of the seat S within the adjustable range, based 
up on the output signals from thefoursensors 12a, 12b, 
12c and 12d and the original positioning. 
[0014] The seat adjusting means 14 is provided in 
well-known manner (e.g. an electric motor, gears and 
shafts), and includes a slide adjuster 14a for adjusting 
the forwards/backwards position of the seat S, a reclin- 
ing adjuster 14b for adjusting the reclining angle of the 
seat back Sb, a height (lift) adjuster 14c for adjusting 
the height of the seat cushion Sc and a headrest adjust- 
er 1 4d for adjusting the height of the headrest Sh. The 
seat adjusting means 14 is connected to seat control 
unit 13. The seat control unit 13 controls the seat adjust- 
ing means 1 4 in a manner based upon the output signals 
from the seat switching means 11 and the seat sensing 
means 12, so that the overall positioning of the seat S 
is appropriately adjusted. 

[0015] The driver sitting on the seat S may suitably 
adjust the direction of each mirror face of the outside 
mirrors M1 and M2 with the mirror switching means 15 
according to his/her own eye position. The mirror switch- 
ing means 1 5 includes a changeover switch 1 5a for se- 



lecting which of the right or left outside mirrors M1 and 
M2 is to be adjusted, an up/down adjustment switch 15b 
for adjusting the direction of each of the mirror faces in 
the up/down direction and a inward/outward adjustment 

5 switch 15c for adjusting the direction of each of the mir- 
ror faces in the inward/outward direction. The mirror 
switching means 15 is connected to the mirror control 
unit 1 7. The mirror switching means 15 provides the mi r- 
rorcontrol unit 17 with the three output signals, onefrom 

10 each the switches 15a, 15b and 15c, when the mirror 
switching means 15 is operated. 
[0016] The mirror sensing means 16 detects the di- 
rection of each of the mirror faces of the outside mirrors 
M1 and M2 and includes a right mirror sensor 16a for 

15 detecting the direction of the mirror face of the right out- 
side mirror M1 and a left mirror sensor 16b for detecting 
the direction of the mirror face of the left outside mirror 
M2. The mirror sensing means 1 6 is also connected to 
the mirror control unit 1 7. The mirror sensing means 1 6 

20 provides the mirror control unit 1 7 with two output sig- 
nals, one from each of the sensors 1 6a and 1 6b when 
the direction of the mirror faces of the outside mirrors 
M1 and M2 is adjusted. The direction of the mirror faces 
of the outside mirrors M1 and M2 is calculated in the 

25 mirror control unit 17 based on the signals from the mir- 
ror sensors 1 6a and 1 6b. 

[001 7] The mirror control unit 1 7 comprises a conven- 
tional CPU (not shown), EEPROM (not shown), various 
memories (not shown) as well as software to control the 
30 automatic adjustment. The mirror control unit 1 7 is con- 
nected to the seat control unit 13 so as to achieve mutual 
communication of information (e.g. information ex- 
change of seat position data and mirror face direction 
data). 

35 [0018] The mirror adjusting means 18 is provided in 
well-known manner (e.g. an electric motor, gears and 
shafts), and includes a right mirror adjuster 1 8a for ad- 
justing the up/down and inward/outward direction of the 
mirror face of the right outside mirror M1 and a left mirror 

40 adjuster 1 8b for adjusting the up/down and inward/out- 
ward direction of the mirror face of the left outside mirror 
M2. The mirror adjusting means 1 8 is connected to the 
mirrorcontrol unit 1 7. The mirror control unit 17 operates 
the mirror adjusting means 18 based up on the output 

45 signals from the mirror switching means 1 5 and the mir- 
ror sensing means 16, so that the direction of each of 
the mirror faces of the outside mirrors M1 and M2 is ap- 
propriately adjusted. 

[001 9] Referring to Figs. 3 through 5, the operation of 
50 the automatic adjustment carried out by the software in 
the seat control unit 13 is described, as follows: 
[0020] In Figs. 3a and 3b, firstly the automatic adjust- 
ing means is activated, step S1 . Next, the seat control 
unit 13 judges, step S2, whether an input signal is re- 
55 ceived from the seat switching means 11 . In other words 
the seat control unit 13 judges at the step S2 whether 
the seat switching means 11 is manually operated. 
When the judgement at step S2 is affirmative, the seat 
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control unit 13 operates the seat adjusting means 14 
based on the input signal, step S3. The overall position- 
ing of the seat S is, therefore, appropriately adjusted. 
[0021] Next, in step S4, the seat control unit 13 judges 
whether an input signal is received from the mirror 
switching means 15 within a predetermined period (e.g. 
around 30 seconds) from when the input signal was re- 
ceived from the seat switching means 11 . In other words 
theseat control unit 1 3 judges whetherthe mirror switch- 
ing means 15 is manually operated within a predeter- 
mined period (e.g. around 30 seconds) from when the 
seat switching means 1 1 was operated. When the judge- 
ment at step S4 is negative the seat control unit 13 ex- 
ecutes a coordinated control operation, step S5. 
[0022] Referring to Figs. 4a and 4b, the coordinated 
control operation of step S5 is described, as follows: 
[0023] According to the coordinated control operation 
of step S5, the mirror control unit 1 7 operates the mirror 
adjusting means 1 8 based on the seat adjusting opera- 
tion of step S3. More specifically the mirror control unit 
17 judges which direction the mirror faces of the outside 
mirrors M1 and M2 are to be adjusted in based upon at 
least one of input signals from the slide adjustment 
switch 11a, the reclining adjustment switch 11b, the 
height (lift) adjustment switch 11c and the headrest ad- 
justment switch 11 d. The direction of the mirror faces of 
the outside mirrors M1 and M2 are, therefore, appropri- 
ately adjusted. 

[0024] In Figs. 4a and 4b, the coordinated control is 
executed at the step S50. At the step S51 . the mirror 
control unit 17 judges whetherthe input signal received 
at step S1 is a signal from the slide adjustment switch 
11a. In other words the mirror control unit 17 judges 
whetherthe slide adjustment switch 11a has been op- 
erated. When the judgement at step 51 is negative, the 
mirror control unit 17 judges, at step S52, whether the 
input signal received at step S1 is the signal from the 
reclining adjustment switch 11b. In other words the mir- 
ror control unit 17 judges whetherthe reclining adjust- 
ment switch 11b has been operated. When either the 
judgement at step S51 or the judgement at step S52 is 
affirmative, the mirror control unit 17 adjusts the up/ 
down and inward/outward directions of the mirror faces 
of the outside mirrors M1 and M2 accordingly at step 
S53. 

[0025] The seat control unit 1 3 contains a control map 
containing data on the overall positioning of the seat S 
and the direction of the mirror faces of each of the out- 
side mirrors M1 and M2 within their respective adjusta- 
ble ranges. Theseat control unit 13 calculates the target 
direction of the mirror faces of the outside mirrors M1 
and M2 based upon the seat adjusting operation of step 
S3 according to the control map. The seat control unit 
1 3 provides the mirror control unit 1 7 with the target di- 
rection of the mirror faces, so that the mirror control unit 
17 operates the mirror adjusting means 18 based on 
these target directions. In other words, each of the right/ 
left mirror adjusters 1 8a/1 8b are operated so as adjust 



the up/down and inward/outward direction each of the 
mirror faces of the outside mirrors M1 and M2 to the tar- 
get directions. The adjusting operation of step S53 is 
then completed and the coordinated control is terminat- 

5 ed at step S57. 

[0026] When the judgement is negative at step S52, 
the mirror control unit 17 judges at step S54 whetherthe 
input signal received at step S1 is a signal from the 
height adjustment switch 11c. In other words the mirror 

10 control unit 17 judges whether the height adjustment 
switch 11c has been operated. When the judgement is 
negative at step S54, the mirror control unit 17 judges 
at step S55 whether the input signal received at step S1 
is a signal from the headrest adjustment switch 11d. In 

15 other words, the mirror control unit 17 judges whether 
headrest adjustment switch 11 d has been operated. 
When eitherthejudgement at step S54 orthejudgement 
at step S52 is affirmative, the mirror control unit 17 ad- 
justs the up/down direction of the mirror faces of the out- 

20 side mirrors M1 and M2 at step S56. 

[0027] The seat control unit 13 calculates the target 
direction of the mirror faces of the outside mirrors M1 
and M2 from the control map based upon the seat ad- 
justing operation of step S3. The seat control unit 13 

25 provides the mirror control unit 1 7 with the target direc- 
tions for the mirror faces, so that the mirror control unit 
17 operates the mirror adjusting means 18 based on 
these target directions. In other words, each of the right 
and left mirror adjusting means 1 8a andl 8b is operated 

30 so as adjust the direction of the mirror faces of the out- 
side mirrors M1 and M2 in the up/down direction. The 
mirror adjusting operation of step S53 is then completed 
and the coordinated control is terminated at step S57. 
[0028] When the judgement at step 55 is negative, the 

35 coordinated control is terminated at step S57. 

[0029] Referring to Figs. 3a and 3b. when the judge- 
ment is affirmative at step S4, the automatic adjustment 
operation returns to step S2. The mirror control unit 17 
will have operated the mirror adjusting means 18 inde- 

40 pendently of the seat adjusting operation of the step S3. 
When the coordinated control of step S5 is terminated, 
the automatic adjustment operation returns to step S2. 
On the latter occasion, when the seat switching means 
1 1 is further operated within a predetermined period af- 

45 ter the coordinated control of step S5, the seat control 
unit 13 does not co-ordinately adjust the directions of 
mirror faces of the outside mirrors M1 and M2. 
[0030] When the judgement at step S2 is negative, the 
mirror control unit 1 7 judges, at step S6, whether an in- 

50 put signal is received from the mirror switching means 
15. In other words, at step S6 the mirror control unit 17 
judges whether the mirror switching means 15 has been 
operated. When the judgement at step S6 is affirmative, 
the mirror control unit 17 operates the mirror adjusting 

55 means 1 8 based upon the input signal, step S7. The di- 
rection of the mirror faces of the outside mirrors M1 and 
M2 is, therefore, appropriately adjusted. 
[0031] Next, at step S8the mirror control unit 1 7 judg- 
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es whether an input signal is received from the seat 
switching means 11 within a predetermined period (e.g. 
around 30 seconds) from when the input signal is re- 
ceived from the mirror switching means 15. In other 
words the mirror control unit 1 7 judges whether the seat 
switching means 11 is operated within a predetermined 
period (e.g. around 30 seconds) from when the mirror 
switching means 1 5 was operated. When the judgement 
at step S8 is negative, the mirror control unit 1 7 executes 
a coordinated control, step S9. 

[0032] Referring to Fig. 5. the coordinated control of 
step S9 is described, as follows: 
[0033] According to the coordinated control of step 
S9, the seat control unit 13 operates the seat adjusting 
means 14 based upon the mirror adjusting operation of 
step S7. More specifically the seat control unit 13 oper- 
ates the height adjuster 14d of the seat adjusting means 
14 in a manner based upon the up/down adjusting op- 
eration executed at step S7. The height of the headrest 
is, therefore, appropriately adjusted. 
[0034] Fig. 5 shows the execution of this coordinated 
control starting at step S90. At step S91 , the mirror con- 
trol unit 17 judges whether a predetermined period (e. 
g. around 5 seconds) has passed since the direction of 
the mirror face of one of the mirrors M1 and M2 was 
adjusted. When the judgement at step 91 is negative, 
the mirror control unit 17 judges, at step S92, whether 
both of the outside mirrors M1 and M2 were equally ad- 
justed in the up/down direction. In other words, at step 
S92, the mirror control unit 1 7 judges whether the direc- 
tion of the mirror face of the right outside mirror M1 is 
the same as the direction of the mirror face of the left 
outside mirror M2 in the up/down direction. 
[0035] When either the judgement at step S91 or the 
judgement at step S92 is affirmative, the seat control 
unit 13 adjusts the height of the headrest at step S93 
accordingly. 

[0036] The mirror control unit 17 provides the seat 
control unit 13 with position data representing the ad- 
justed direction of the mirrorfaces of the outside mirrors 
M1 and M2 as produced at step S7. The seat control 
unit 13 calculates the target height for the headrest Sh 
based upon the position data in the control map. The 
seat control unit 13 operates the headrest adjuster 14d 
to adjust the height of the headrest to this target height. 
The height adjusting operation of step S93 is then com- 
plete and the coordinated control is terminated at step 
S94. 

[0037] When the judgement at step S92 is negative 
the coordinated control of step S9 returns to step S91 . 
[0038] When the judgement at step S8 is affirmative, 
the automatic adjustment operation returns to step S2. 
The seat control unit 1 3 will have operated the seat ad- 
justing means 14 independently of the mirror adjusting 
operation of step S7. When the coordinated control of 
step S9 is terminated the automatic adjustment opera- 
tion returns to step S2. In the latter case, when the mirror 
switching means 15 is further operated within a prede- 



termined period after the coordinated control of step S9, 
the mirror control unit 17 does not co-ordinately adjust 
the overall positioning of the seat S. 
[0039] As described above, the seat control unit 13 
5 and the mirror control unit 17 coordinately adjust both 
the overall positioning of the seat S and the direction of 
the mirror faces of the mirrors M1 and M2, at steps S3 
and S5 (S53 and S56) as well as at steps S7 and S9 
(S93). It is therefore not necessary to manually adjust 
10 the seat position and the direction of the mirror faces, 
separately. In other words, the driver is prevented from 
forgetting to adjust either of the seat positioning or the 
direction of the mirror faces when the other of them is 
adjusted. Thus, the automatic adjusting apparatus en- 
's sures the driver always has the best view in the mirrors 
and thereby ensures a safe driving position. 

Claims 

20 

1 . An automatic adjusting apparatus for co-ordinately 
adjusting the positioning of adjustable equipment of 
an automobile comprising: 

25 a first switching means which may be manually 

operated to adjust the positioning of a first item 
or first set of items of adjustable equipment, 
a first adjusting means for adjusting the posi- 
tioning of the first item or first set of items; 

30 a first control unit to operate the first adjusting 

means based upon the operation of the first 
switching means, 

a second switching means which may be man- 
ually operated to adjust the positioning of asec- 
35 ond item or second set of items of adjustable 

equipment, 

a second adjusting means for adjusting the po- 
sition of the second item or second set of items 
and 

40 a second control unit to operate the second ad- 

justing means based upon the operation of the 
second switching means; 

wherein the second control unit co-ordinately oper- 
45 ates the second adjusting means in a manner de- 
pendent upon the adjusting operation of the first 
control unit when the second switching means is not 
manually operated within a predetermined period 
from when thefirst switching means is manually op- 
50 e rated. 

2. An automatic adjusting apparatus according to 
claim 1, wherein the second control unit co-ordi- 
nately operates the second adjusting means in a 

55 manner independent of the adjusting operation of 
the first control unit when the second switching 
means is manually operated within a predetermined 
period from when the first switching means manu- 
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ally is operated. 

3. An automatic adjusting apparatus according to ei- 
ther claim 1 or claim 2, wherein the first control unit 
co-ordinately operates the first adjusting means in 5 
a manner dependent upon the adjusting operation 
of the second control unit when the first switching 
means is not manually operated within a predeter- 
mined period from when the second switching 
means is manually operated. 10 



9. An automatic adjusting apparatus according to one 
of claims 5 to claim 8, wherein the seat control unit 
operates the seat adjusting means to adjust the 
height of the headrest when either a predetermined 
period has passed after the direction of the mirror 
face of one or more of the rear view mirrors was 
manually adjusted or both outside rear view mirrors 
were equally adjusted in the up/down direction. 



4. An automatic adjusting apparatus according to any 
preceding claim, wherein the first control unit co-or- 
dinately operates the first adjusting means in a 
manner independent of the adjusting operation of 15 
the second control unit when the first switching 
means is manually operated within a predetermined 
period from when the second switching means is 
manually operated. 

20 

5. An automatic adjusting apparatus according to any 
preceding claim, wherein the first switching means 
is a seat switching means, the first control unit is a 
seat control unit, the first adjusting means is a seat 
adjusting means, the first item is the driver's seat of 25 
the automobile, the second switching means is a 
mirror switching means, the second control unit is 

a mirror control unit, the second adjusting means is 
a mirror adjusting means and the second item or 
second set of items are one or more rear view mir- 30 
rors. 



6. An automatic adjusting apparatus according to 
claim 5, wherein the seat switching means includes 
a slide switch for adjusting the forwards/backwards 35 
position of the seat, a reclining switch for adjusting 
the reclining angle of the seat's back, a height 
switch for adjusting the height of the seat's cushion 
and a headrest switch for adjusting the height of the 
seat's headrest. 40 



7. An automatic adjusting apparatus according to 
claim 6, wherein the mirror control unit operates the 
mirror adjusting means to adjust the up/down and 
inward/outward direction of the mirror face of one 45 
or more of the rear view mirrors when the mirror 
switching means is not operated within a predeter- 
mined period of either the slide switch or the reclin- 
ing switch being operated. 

50 

8. An automatic adjusting apparatus according to ei- 
ther claim 6 or claim 7, wherein the mirror control 
unit operates the mirror adjusting means to adjust 
the up/down direction of the mirror face of one or 
more rear view mirrors when the mirror switching 55 
means is not operated within a predetermined pe- 
riod of either the height switch or the headrest 
switch being operated. 
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